
Source URL: https://www.cirm.ca.gov/about-cirm/publications/small-molecule-inhibitor-redox-regulated-protein-translocation-

mitochondria

California Institute for Regenerative Medicine

A small molecule inhibitor of redox-regulated protein translocation into mitochondria.

Journal: Dev Cell

Publication Year: 2013

Authors: Deepa V Dabir, Samuel A Hasson, Kiyoko Setoguchi, Meghan E Johnson, Piriya

Wongkongkathep, Colin J Douglas, Johannes Zimmerman, Robert Damoiseaux, Michael A

Teitell, Carla M Koehler

PubMed link: 23597483

Funding Grants: Role of Mitochondria in Self-Renewal Versus Differentiation of Human Embryonic Stem

Cells, Mitochondrial Metabolism in hESC and hiPSC Differentiation, Reprogramming, and

Cancer, UCLA CIRM Research Training Program II

Public Summary: 

The mitochondrial disulfide relay system of Mia40 and Erv1/ALR facilitates import of the small translocase of the inner membrane (Tim)

proteins and cysteine-rich proteins. A chemical screen identified small molecules that inhibit Erv1 oxidase activity, thereby facilitating

dissection of the disulfide relay system in yeast and vertebrate mitochondria. One molecule, mitochondrial protein import blockers from

the Carla Koehler laboratory (MitoBloCK-6), attenuated the import of Erv1 substrates into yeast mitochondria and inhibited oxidation of

Tim13 and Cmc1 in in vitro reconstitution assays. In addition, MitoBloCK-6 revealed an unexpected role for Erv1 in the carrier import

pathway, namely transferring substrates from the translocase of the outer membrane complex onto the small Tim complexes. Cardiac

development was impaired in MitoBloCK-6-exposed zebrafish embryos. Finally, MitoBloCK-6 induced apoptosis via cytochrome c

release in human embryonic stem cells (hESCs) but not in differentiated cells, suggesting an important role for ALR in hESC

homeostasis.

Scientific Abstract: 

The mitochondrial disulfide relay system of Mia40 and Erv1/ALR facilitates import of the small translocase of the inner membrane (Tim)

proteins and cysteine-rich proteins. A chemical screen identified small molecules that inhibit Erv1 oxidase activity, thereby facilitating

dissection of the disulfide relay system in yeast and vertebrate mitochondria. One molecule, mitochondrial protein import blockers from

the Carla Koehler laboratory (MitoBloCK-6), attenuated the import of Erv1 substrates into yeast mitochondria and inhibited oxidation of

Tim13 and Cmc1 in in vitro reconstitution assays. In addition, MitoBloCK-6 revealed an unexpected role for Erv1 in the carrier import

pathway, namely transferring substrates from the translocase of the outer membrane complex onto the small Tim complexes. Cardiac

development was impaired in MitoBloCK-6-exposed zebrafish embryos. Finally, MitoBloCK-6 induced apoptosis via cytochrome c

release in human embryonic stem cells (hESCs) but not in differentiated cells, suggesting an important role for ALR in hESC

homeostasis.
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